Objective: The purpose of this paper is to outline general treatment and return to play (RTP) strategies as they pertain to athletes with various upper extremity injuries. It is not intended to be a comprehensive review of these injuries.
GLENOHUMERAL DISLOCATION
Shoulder instability can result from repetitive microtrauma, native ligamentous laxity, and/or traumatic dislocation. The mechanism of the injury gives insight to etiology of the instability and guides treatment and RTP recommendations. Following anterior shoulder dislocation, a prompt yet safe reduction should be undertaken by someone experienced with this procedure. The injured arm is then immobilized for comfort. Currently, the length and type of immobilization are under debate. Traditionally, immobilization of the arm in adduction and internal rotation (across the body) in a simple sling were the preferred method. Recent studies have shown that prolonged immobilization in this manner does not decrease the rate of recurrent instability. [1] [2] [3] [4] [5] [6] [7] An excellent review of these studies has been published. 8 This has led to the practice of early mobilization and rehabilitation of the injured shoulder. Even more recently, the work of Itoi et al 9, 10 has demonstrated that immobilization of the shoulder in external rotation results in better approximation of the Bankart lesion to the glenoid rim. Furthermore, they report a 0% redislocation rate at average 14.7-month follow-up in their first 20 patients treated for 3 weeks in an external rotation splint (level of evidence II). 11 Eleven of the 20 patients in this group were under the age of 30. They report a 30% redislocation rate in the group treated for 3 weeks in internal rotation.
Following an acute, first-time anterior dislocation, we currently immobilize the shoulder in external rotation for 3 weeks (except for bathing). This recommendation is based on the level II work of Itoi noted above. 11 Commercial, prefabricated shoulder slings that immobilize the arm in external rotation are available (dj Ortho UltraSling ER; dj Orthopedics, Inc, Vista, CA). In the case such a device is not available, an external rotation immobilizer can be fabricated from wire mesh covered with a sponge as described by Itoi et al. 11 Following the period of immobilization, physical therapy is begun. Therapy should focus on restoration of range of motion, normalizing scapular motion and strength, and rotator cuff strengthening. Athletes are permitted to return to sport when range of motion and strength are at least 90% of the uninvolved side and the athlete is pain-free and is able to perform sport-specific tasks. Throwing athletes begin a 6-week return to throw program once the goals of physical therapy have been achieved.
The management approach differs for patients who present subacutely after a first-time dislocation. The natural history of the nonoperatively treated shoulder following a first-time dislocation has been well described in the literature. [2] [3] [4] [5] [6] 8, [12] [13] [14] [15] [16] These studies (level of evidence III) reveal that the risk of sustaining a recurrent dislocation when a young athlete (under age 20) returns to sports is approximately 70% to 85%. Athletes between the ages of 20 and 40 have a 50% to 70% redislocation rate. The redislocation rate for patients over age 40 seems to be between 10% and 15%. Recently, several authors have reported their results comparing immobilization versus early surgical repair. 8, [15] [16] [17] [18] [19] [20] [21] [22] Their results reveal a decrease in recurrence rate from 85% to 90% to 4% to 16% with early surgical management. 8 Based on level II data, [20] [21] [22] we counsel patients of their risk for recurrent instability based on their age, desired activities, and method of treatment. If the athlete wishes, it is reasonable to allow him or her to finish the season after a firsttime dislocation provided they are pain-free and have nearly symmetrical ROM and strength. Surgical stabilization can then be performed at the conclusion of the season.
Treatment of patients undergoing operative stabilization of the shoulder begins with a period of immobilization, the length of which is based on the findings at surgery and the technique used for repair. Fundamental principles of rehabilitation after arthroscopic versus open stabilization are the same. Healing tissue is protected for 6 to 12 weeks. Typically, the arm is kept in a brace that limits internal and external rotation for 4 to 6 weeks (except for bathing and exercises). Gentle phase 1 exercises may begin at week 3 to 4. Phase 2 exercises commence in postoperative week 7. This involves active-assisted ROM exercises and isometric strengthening with the goal of restoring full ROM and minimizing atrophy. The next stage involves improving the strength and endurance of the shoulder girdle and generally lasts until week 18. Sportspecific exercises are also performed at the discretion of the medical team. The final stage of rehabilitation prior to RTP involves sport-specific training. For throwing athletes, this involves the participation in a return to throw program of 6 to 8 weeks. In general, athletes who undergo operative shoulder stabilization, whether by open or arthroscopic means, will require a minimum of 6 months prior to returning to their sport. It is not uncommon for throwing athletes to require up to 12 months to complete the entire return to sport process.
ACROMIOCLAVICULAR JOINT SPRAINS
Sprains (separations) of the acromioclavicular (AC) joint are among the most common injuries to the upper extremity in sports. These injuries are graded I to VI based on the classification schemes of Tossy et al, 23 Rockwood, 24 and Allman. 25 Treatment of the stable, type I AC sprain involves sling immobilization for comfort, rest, ice, and oral analgesics. This approach is supported by level III and IV data revealing that good to excellent results can be expected after many of these injuries. 26, 27 Return to full activity in 1 to 3 weeks is allowed when the patient can demonstrate full ROM that is nearly painless. For athletes involved in sports that use shoulder pads, a doughnut or spider pad may be applied to reduce the pain of subsequent impact. 28 In the mature competitive athlete, a game-time injection of local anesthetic may be considered to allow RTP. There is a paucity of peer-reviewed literature documenting the safety and efficacy of this practice. In a level IV case series, Orchard reported only a weak association between distal clavicle osteolysis and AC joint injection with local anesthetic. 29 It is generally believed, however, that the injection of a type I AC sprain is effective in relieving pain and is unlikely to lead to long-term, career-threatening complications. [29] [30] [31] [32] [33] Type II injuries that involve disruption of the AC ligaments and capsule are also treated nonoperatively. These are stable injuries owing to the preserved integrity of the coracoclavicular ligaments. Treatment is similar to type I injuries, but the period of convalescence is typically on the order of 4 to 6 weeks. The use of reduction devices such as the KennyHoward sling have largely fallen out of favor for this injury due to reports of patient discomfort, skin breakdown, and anterior interosseous nerve palsy associated with the use of such devices. 25, 34, 35 Athletes may return to sports when full ROM and strength have been restored and they are nearly painfree. Game day injections for this injury are discouraged for at least 3 weeks postinjury due to the degree of instability of the joint.
Type III AC joint separations involve complete disruption of the AC joint ligaments and capsule as well as the (coracoclavicular) ligaments. The deltotrapezius muscle fascia of the distal clavicle may also be torn. This results in significant AC joint instability. Historically, initial treatment of this injury has been debated in the literature. However, reviews of the literature clearly support initial nonsurgical treatment in the majority of patients.
26,36-41 Phillips et al 41 and Bradley and Elkousy 28 concluded that the only advantage to early operative intervention consistently borne out in the literature is an increased probability of an anatomic reduction. An anatomic reduction has not been shown to be necessary for a satisfactory outcome. 28, 42, 43 Level I and III studies that compare operative versus nonoperative management of the type III AC separation reveal that patients treated conservatively have less pain, less weakness, better function, earlier return to work/sport, and fewer complications than surgical management. 37, 38, 41, [43] [44] [45] [46] There is even some evidence to suggest that most professional athletes (including overhead throwing athletes) are able to return to play with nonoperative management. 28 Rehabilitation and return to play guidelines for type III AC separations are essentially the same as for types I and II. It is the opinion of the authors that the initial phase of treatment of this injury involve the use of a sling that elevates the scapulohumeral complex and stabilizes the clavicle (Kenny-Howard sling). The use of this sling must be carefully supervised by the athlete's physician, athletic trainer, or physical therapist. The sling is discontinued after 2 to 3 weeks, after which time gentle ROM and strengthening therapy may begin as the patient tolerates. Patient education and close follow-up of patients using this sling are required to avoid the aforementioned complications associated with the use of this device. Typically, 4 to 6 weeks is required before returning to sports.
Surgical management is reserved for type III injuries that fail conservative management and for types IV, V, and VI. The last 3 are uncommon in all but motor sports. They are not amenable to conservative management due to the severity of the injury and accompanying instability of the AC complex. It is beyond the scope of this article to describe the various techniques available for surgical treatment of these injuries. This information is available in a variety of texts and journal articles. 
ELBOW DISLOCATIONS
Dislocation of the elbow is the most common dislocation in young children, with only shoulder dislocations being more common in adults. 49 Elbow dislocation is often a result of a fall onto an outstretched hand. When an athlete presents with a dislocated elbow, prompt reduction should be attempted after a careful neurologic examination. Elbow dislocations are usually posterior or posterolateral. To reduce the joint, gentle traction is placed on the forearm and wrist with an assistant providing countertraction on the arm. Ideally, the forearm is in a supinated position and the elbow is flexed 30°. Medial and lateral displacement is manually corrected, and distal pressure on the olecranon usually brings about reduction. If these maneuvers are not tolerated, an intra-articular injection of local anesthetic can be very effective in decreasing patient discomfort. 50 Following reduction, assessment of neurovascular status, range of motion, and joint stability is undertaken. X-rays are obtained to investigate for associated fractures and to confirm anatomic reduction. For the simple posterior elbow dislocation that is stable postreduction, the arm is placed in a sling for comfort, and the patient is encouraged to begin elbow motion after approximately 1 week to curtail stiffness. RTP is permitted once the soft tissues have healed and is hallmarked by smooth, pain-free range of motion of the elbow and return of symmetrical strength.
Elbow dislocations that remain unstable after reduction, redislocate, or have associated fractures may require more sophisticated hinged braces and possibly surgical intervention.
SCAPHOID FRACTURES
Management and RTP of an athlete with an acute scaphoid fracture is dependent on many factors. Fracture location and stability must be considered first. Scaphoid fractures that are displaced or involve the proximal pole should be treated with internal fixation to achieve the highest rate of union (level III and IV data). [51] [52] [53] [54] [55] Commonly, the fractured scaphoid is stable and nondisplaced. In this scenario, several treatment options exist. Early treatment of this injury with a thumb spica cast for 10 to 12 weeks results in union in 95% of cases. 56, 57 Percutaneous or open internal fixation of the fracture is another acceptable method of treatment. The advantages to operative management of this fracture are a shorter period of cast immobilization postoperatively and earlier use of the hand and wrist for activities of daily living. Operative fixation does not shorten the time necessary for healing of the fracture but may facilitate an earlier RTP.
Return to play decisions are individualized and are based on many factors including, but not limited to, the type of fracture, method of treatment, and nature of the desired sport participation. For athletes returning to noncontact sports and being managed with cast immobilization, RTP is permitted immediately. Rettig et al 55 showed in a level II study that ORIF versus cast immobilization with early return to sport resulted in equivalent rates union. If operative fixation of the fracture is the chosen method of treatment, RTP with protection of the wrist is allowed when the patient is comfortable and wounds are initially healed.
Return to contact sports is more controversial. The following recommendations represent the opinion of the authors. For the athlete with a stable, nondisplaced scaphoid fracture treated with cast immobilization, we prohibit RTP for 6 weeks to allow initial healing of the fracture. Following this, the athlete is allowed to return to contact sports with a playing cast for the next 6 weeks of cast treatment. For the athlete who undergoes internal fixation of a fracture, RTP in a playing cast is permitted after 3 to 6 weeks of preliminary healing. Prior to allowing an athlete to RTP without cast protection, we recommend obtaining a CT scan to look for evidence of healing of the scaphoid fracture. It is important to note that these are only management guidelines. Injury treatment and RTP decisions are made only after careful evaluation of the individual and an analysis of the risks and benefits of the various management options.
ULNAR COLLATERAL LIGAMENT OF THE THUMB INJURIES
Injuries to the ulnar collateral ligament of the thumb result from a radially deviated force on an abducted thumb. Similar to other ligament injuries, they range in severity from minor sprains with no functional compromise to complete tears. Grade I partial tears (no ligament laxity) can successfully treated in a thumb spica splint until pain and tenderness to stress testing and palpation resolves. Grade II partial tears are treated in a thumb spica cast for 4 to 6 weeks. Management of grade III (or complete) tears is controversial. Some advocate early surgical repair of the ligament. However, it is the author's opinion that successful treatment of many grade III injuries can be obtained using a thumb spica cast for at least 6 weeks. Patients need to be informed that in the case the thumb metacarpal joint remains unstable after cast treatment, surgical repair of the ligament will be recommended at that time. However, we have found that if the patient's initial treatment is proper (ie, thumb spica casting), it is unusual to require surgical stabilization.
Return to play after ulnar collateral ligament sprain is allowed once the injured thumb is comfortable and protected in a cast. If thumb immobilization in a cast is not conducive to participation in a given sport, then RTP is delayed until healing has taken place and the joint is stable. After completion of cast treatment, therapy to restore range of motion and strength is initiated. Therapy is progressed to include sport-specific exercises, if necessary, followed by RTP as tolerated. For athletes returning to contact sports, a thermoplastic thumb spica splint is fashioned to protect the thumb during play until rehabilitation is complete.
METACARPAL FRACTURES
Metacarpal (MC) fracture is the most common injury involving the upper extremity in athletes. 49 Most metacarpal shaft fractures can be treated with closed reduction, if necessary, and immobilization in the safe or intrinsic-plus position (metacarpal phalangeal joint flexion of 70°with the digital joints in full extension). Fracture of the MC neck of the small finger is known as a boxer's fracture owing to the fact that they are almost always caused from impact with a clenched fist as in punching. Up to 45°of volar angulation is acceptable due to the increased mobility of the base of the small finger metacarpal at the carpus. If closed reduction and splinting maintain an acceptable reduction, immobilization for 3 to 4 weeks will permit clinical union. Return to play in a removable playing cast is allowed after 3 weeks of successful immobilization (author's opinion).
Most simple, isolated metacarpal shaft fractures can be managed nonoperatively. Stability is provided to the injured metacarpals by neighboring intact metacarpals and the deep transverse intermetacarpal ligaments. Nevertheless, careful assessment of displacement, angulation, shortening, and rotation must be undertaken. Indications for operative fixation of MC shaft fractures include open fractures and fractures with extensive comminution, shortening, angulation, or malrotation. Otherwise, nondisplaced fractures of the index and long, and minimally displaced fractures of the ring and small finger metacarpals are conducive to immobilization in the safe position for 3 weeks. Following this, a removable thermoplastic orthosis is used for an additional 3 weeks. Athletes with MC fractures treated with either operative fixation or simple immobilization are held out of contact sports for 2 to 3 weeks until preliminary healing has begun. Following this, RTP is permitted in a playing cast until the fracture has completely healed. For the contact athlete returning to play prior to complete healing of the fracture, periodic X-rays are obtained to ensure maintenance of proper alignment of the fracture. Open reduction and internal fixation (ORIF) of metacarpal fractures will facilitate the use of the hand and wrist and will generally allow more rapid and effective return to play.
PROXIMAL INTERPHALANGEAL JOINT DISLOCATION
Dislocations of the proximal interphalangeal (PIP) joint are common injuries in almost every sport. After gentle reduction of the dislocation, the affected PIP joint should be taken through an arc of active and passive motion to test for stability. Subsequently, the finger should be tested to confirm the integrity of the central slip of the extensor apparatus, the volar plate, and the collateral ligaments. X-rays should be obtained to investigate for associated fractures and proper joint alignment.
Treatment of a simple, stable, dorsal PIP dislocation involves early active and passive range of motion of the joint. The joint may be immobilized for 2 to 3 days for comfort. RTP is allowed as the athlete tolerates with immobilization or budding taping to protect the injured volar plate and collateral ligaments while healing of these tissues takes place. Stable fracture dislocations are immobilized in 20°of flexion for 3 weeks followed by therapy to restore range of motion. 58 Athletes with this injury may RTP with protective immobilization as tolerated. Unstable fracture-dislocations require operative treatment and are beyond the scope of this paper.
DISTAL INTERPHALANGEAL JOINT INJURIES Mallet Finger (Terminal Extensor Tendon Disruption)
Avulsion of the terminal extensor tendon from its insertion on the distal phalanx is referred to as mallet finger or baseball finger. It is caused by forced flexion of the distal phalanx, usually as a result of a blow from a ball. The disruption may involve a bony avulsion fragment or simply a tear in the terminal extensor tendon. In either case, the injured athlete presents with an inability to extend the distal phalanx fully at the distal interphalangeal (DIP) joint. Treatment of either injury involves full-time extension splinting of the DIP joint for 6 weeks. This is followed a 6-week period of part-time splinting (at night and during sporting activities). Surgery is required only in the case of avulsion fractures, in which there is volar subluxation of the distal phalanx at the DIP. The athlete must be cautioned that flexion of the DIP prior to the first 6 weeks of healing requires an additional 6 weeks of extension splinting. RTP is allowed immediately after injury if the athlete is comfortable and is returning to a sport that can be played with a splinted DIP joint.
Jersey Finger (Flexor Digitorum Profundus Avulsion)
Avulsion of the flexor digitorum profundus from its insertion on the distal phalanx is known as jersey finger. It most commonly involves the ring finger and is usually caused by forced extension of a flexed DIP joint while pulling on a loose jersey. Athletes who sustain this injury present with the inability to flex the distal phalanx while the PIP is held in full extension. This injury usually requires operative treatment to reattach the tendon to its insertion. The degree of tendon retraction predicts how much of the vincular blood supply has been disrupted and therefore how much time can safely elapse prior to repair. For tendons that retract into the palm, blood supply is greatly disrupted, and repair is recommended within 7 to 10 days. In this situation, postsurgical limitation of function may be significant. If the tendon has not retracted to this degree, repair is not as urgent. However, we recommend that all flexor digitorum profundus avulsions be treated in as timely a manner as possible. Postoperative rehabilitation protocols vary to some degree but usually involve controlled motion in a customized splint for 6 weeks to allow tendon healing but maintain tendon excursion. This is followed by progressive ROM exercises. Return to contact sports and those that require use of the affected hand may be anticipated at 4 to 6 months after surgery. Certainly, RTP is much earlier for athletes who participate in sports that do not place the injured hand at risk for further injury. Some athletes may elect not to have surgery and attempt RTP with the disability. In this case, if subsequent disability is significant and tendon repair is no longer possible, then fusion of the DIP joint is necessary.
SUMMARY
Though occasionally controversial, the management of upper extremity injuries such as the ones described warrants special attention by the sports physician to best serve the patient-athlete. It is important to keep in mind that each athlete with an injury must be managed individually. Many of the above injuries fall on a spectrum of severity and therefore may require more or less time to RTP. However, if principles such as the ones described in this paper are followed, athletes with q 2005 Lippincott Williams & Wilkins
